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(54) yCTPOflCTBO B bin PAB/1 EH Hfl 

06CAflHOfi KOJIOHHbl 
(57) M3o6peTeHne othocmtca k He<J>TnHow m 
ra30BOM npoM-CTM m npeAHa3HaMeHO a^a bu- 
npaB/ieHnq o6c3ahom ko/iohhw (OK). Ue/ib - 
noBbiujeNMe.HaAOKHocTM pa6oTW ycTp-aa 3a 
cseT npeAOTBpameHMA ero 33k/imhmb3hm« b 

CKBaXMHe npM OAHOBpeMeHHOM 3KOHOMMM 

3HepropecypcoB 3a cseT o6ecneMeHiifl B03- 

MO)KHOCTM yMeHbOJeHMW KpyTflmerO MOMCHTd. 

JXn* 3Toro Kopnyc (K) 1 ycTp-B3 wMeeT kohwm©* 
cicwe npnMyto n o5pdTHbie HanpdB/ifliouiHe. a 
M3 ero HapyxHon noBepxHoc™ Bbino/meHbi 
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Konbueeofl na3 2 m paAMSnbHwe na3bi 10. rio- 
c/ieAHne MMeK)T b nonepeMHOM ceMennn K 1 
paBHOMepHo M3MeHqjoiuyK)c« r/iy6iiHy pa- 
Ana/ibHoro nepeMeu^eHMP po/inxoo (P) 5 m 6. 
KOTopue pa3Meii4eHbi a na3ax 10 c bo3mo>kho- 
CTbio paAua/ibHoro nepeMemeHMfl. B xo/ibue- 
bom naay 2 noc/ieAooaTenbHO c 

B03MO)KHOCTbK> Bp3tneHMfl OTHOCMTe/lbHO npo- 

AOnbHOM ocm K 1 ycTaHOB/ieHbi xo/ibua 3, 4 m 8 
c na3aMM 9 na o6pameHHwx Apyr k Apyry no- 



BepxHocTflx. rae pacnonoacenw owcTynw. Ann- 
ua na30B KO/ieu 3. 4 m 8 b nonepeMHOM n/iocxo- 
ctm K 1 paBHa BenuMMHe paAua/ibHoro 
. nepeMemenM* P5m6. Me*Ay KO/ibiiaMM 3. 4 

M8C B03MO)KHOCTbK) BpailjeHMfl BOKpyr CBOeM 

ocm pa3MeiMeH btopom pnA P 5 m 6. B c/iynae 
CM^TMfl OK wa KaxoM-To ee y^acTKe no sceMy 
nepwMeTpy BwnpaB/ieHne OK 6yAeT ocymecr- 
B/i»TbCfl HenocpeACTBeHHO BceMti MeTwpbMn P 
5 h 6. 4 ma. 



W3o6peTemie othocmtc* k He(J>T«HOM m 
ra30BOM npoMbiiu/ieHHocTM. a mmchho k ycT- 
poiiCTBaM A^« BbinpaB/ieHM« o6c3ahom ko/ioh- 

Hbl. 

Ue/ibK) M3o6peTeMn« nB/meTCH noBbiiue- 

HUe H3AOKH0CTH pa6oTu ycTpowcTBa 33 cseT 
npeAOTapameHiifl ero 3aK/inHMBaHn« b ckbd- 
xiiHe npw OAHOBpeMenHOM skohommm SHepro- 
pecypcoB 3a cneT o6ecneMeHnn yMeHbiueHun 
KpyTniuero MOMema. 

Ha <t>nr. 1 cxeMaTMMHO M3o6pa>KeHO npeA- 
naraeMoe ycTpowcTao; na <J>mi\ 2 - pa3pe3 A-A 
na <t>wr. 1; Ha <|>Mr. 3 - pa3pe3 E-6 Ha <J>mi\ 1: 
Ha <Jwr. 4 - TpaeKTopwn nepeMemenurt oceift 
spaiuennfl jpo/iMKOB, ncpeKaTbiBaiou4Mxcfl no 

.CMflTOft M HeCM»TOMCTeHK3M 06C3AH0^ KO/IOH- 
Hbl. 

YCTpOMCTBO COCTOMTM3 UMAMHAPMMeCKOrO 

MMewmero KOHMMecxyio np«Myio m o6paTHyio 
HanpaB/iniotuyK) xopnyca 1. Ha HapywHOrt no- 
oepxHocTn KOToporo Bbino/iHen xo/ibiieBOM 
na3 2. rAe noc/ieAOBaTe/ibHo pa3MetueHbi um- 
/iMMApuMecKne Konbua, BepxHee 3 m HMWHee 

4, MG>KAy KOTOpbIMM yCTaHOB/IOHW C B03MO)K- 

HOCTbK) BpameHnq BOxpyrcBoe* ocm BepxHMM 

pflA pO/lMKOB 5 M HMKHMM p»A PO/1MKOB 6, CHa6" 

>xeHHbix pa3MeiueHHWMM b Bepxneft m HM»oieft 
sacTflx Ha mx topuobwx noBepxHOCTax swcTy- 
naMM 7. MewAy BepxHMM m hm)khmm phasmm 
PO/imkob ycTaHOB/ieno cpeAHee UM/iMHApMne- 
cicoe Konbuo 8. BepxHee 3, cpennee 8 m hmx<- 
Hee4 uMnwHApMMecKMc Ko/ibua Bwno/iHeHbi c 

na33Mii 9 na o6pameHHbtx Apyr k APyry noBep- 
xhoctax, rAe pacnonoxenw Bbidynw 7 po/iM- 
kob. Po/imkm 5 m 6 ycTaHOB/ieHbi b naay 2 M 

paAwa/ibHbix na3ax 10 xopnyca. Raaw 10 xop- 
nyca MMeiOT b nonepeMHOM ceneHMM Kopnyca 
paBHOMepHo H3MennK)myiocn rny6MHy or bw- 
CTynoa 11 k BnaAMHaM 12 a"» poAwa/ibHoro 
nepcMemeHMR po/inxoB. Konbua 3. 4 m 8 ycTa- 
Hoonenw c B03MO)KHocTbio BpatueiiMn OTHOCM- 
TenbHO npoAO/ibHOvi ocm xopnyca. a A^MHa 
n330B 9 xofleu b nonepenno^ nnocxocTii Kop- 
nyca paBHd paAMa/ibHOMy nepeMemeHMK) po- 
/imkob. B xopnyce ownonHen oceaoM xaHan 13. 



YcTpoMCTBo pa6oTaeT cneAy>oaiMM o6pa- 

30M. 

YCTpOftCTBO H3 KO/lOHHe 6ypM/lbHbJX Tpy6 

cnycxaiOT b CKBaxMHy m npM aoctmkchmm mm 
5 aepxHeM rpaHMuw cMAToro ynacTxa o6caAHOft 
ko/iohhw cnycx npexpauiaiOT. 3aTeM onenb 
MeA/ieHHo Bpau\aiOT xo/iOHHy 6ypM/ibHbix 
Tpy6. Ecnn xo/ionna Tpy6 cbo6oaho BpatuaeT- 
cn 3to yK33biBaeT na to. mto p«AtJ po/imkob 
10 sepxHMti 5 m hmxchmm 6 (<t>Mr. 1 -4) eine He 
B3aMMOAeMCTByK)T co CMnTbiM ynacTKOM 06- 

C3AH0M KO/IOHHW. He3Ha^MTenbH0 yBe/lMMMB 

rny6MHy cnycxa yctpomctbs. BHOBb BpaiuatOT 
Ko/iOHHy Byp.MnbHbix Tpy6. /^3/ibHe^ujMM cnycK 
15 ydpoMCTBa npeKpau;aioT o tom c/iysae. etyiM 

npM BpaiUeHMM KO/IOHHbl Tpy6 B03HMKaeT co- 

npoTMB/ieHMe ee apaiueHMio. mto c b m AeTe/i bd- 
ayeT 06 ynope po/imkob ycTpoiicTBa b cM«Tbirt 
ynacTOK o6caAHOM ko/iohhw. floc/ie 3Toro co- 
20 3AaK>T MMpKynnuMio npoMbiBOMHOM xmakoctm 
b CKBd)KMHe, KOTopan npoxoAMT Mepe3 ocesoA 
xanan 13 tcopnyca 1 m nooie euxoAa M3 Hero 
OMUBaeT pohmkm m cnoco6cTByeT mx ox/ia>KAe- 

HMK). flpM BpaiUeHMM KO/IOHHbl 6ypM/1bHblX 

25 Tpy6 BpamaeTCfl xopnyc 1 ycTpOMCTBa, npw 
3tom po/iMK, HaxoA»iMMMCfl bo BndAMHe 12 pa- 
AMBnbHoro naaa 10 xopnyca (<(»Mr. 4). oxaabisa- 

eTCH npMXaTUM OAHOBpeMeHHO K CMflTOA 

CTeHxe o6caAHo^ koaohhu m AHy paAMa/ibHoro 
30 nasa Kopnyca. B pesy/ibTaTe Mero hpomcxoamt 
nepexsTbiBaHMe po/iMxa no ynoMRHyTUM no- 
eepxHocTflM o6caAHoA ko/iohhu m xopnyca yc- 
TpoMCTsa. B to *ce apeMn ponnx. 
pacno/iOKeHHbitt c npoTMBononoxcHoA ctopo- 
35 Hbi xopnyca 1. ynMpaeTcn b HecMsuyio CTenKy 
o6caAHoA ko/iohhu m nepexaTbiBdeTcn oaho- 

BpeMeHHO no sto^ noBepxHOCTM m Any paAw- 
anbHoro na3a xopnyca. flpM 3tom 
HanpaBneHMe nepexaTwaaMMn po/imkob m Bpa- 

40 meHMe, CBnaaHHbix c hmmm Bepxnero, cpeAne- 
ro w HMxnero um/imhapmm6ckmx KO/ieu 3. 8 m 4. 
coanaAaeT c HanpaB/ienneM BpameHMR xopny- 
ca 1 ycTpotfCTsa. B npouecce nepexaTbiBdHMn 
po/imkob no AHy paAManbHoro nasa 10 ohm m3 

45 anaAMHbi 12 nepeMetuaiOTcn Ha BepuiMHy 11. 
mto conpoBOXAaeTcn npvinyAMTe/ibHbiM bw- 
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.ABw*eHneM po/ll1KOB l13 K opnyca noA acmct- 
BneM 0O3MHKdK)iuero 6oxoBoro (Bwnpao/iaK)- 
mero) yen/inn. ripw buabmwchmm po/imkob mx 
BbiCTynu 7 nepeMemaiOTcn no naodM 9. koto- 
pwe npeAycMOTpeHbi b Ko/ibuax 3. 4 m 8. ripn 5 
3tom TpaeKTopwfl nepeMeLqennfl ocm apaiue- 
hm» feo/iwxa, nepeKaTbieawLuerocfl no HecM«- 
tom CTemce o6csahom ko/iohhu. 6yAeT MMen> 

BMA OKpyXHOCTM, n0K333HH0M H3 4>MI\ 4 

cn/ioiiJMOM /lMHuew, ueHTp kotopom coanaAaeT 10 
c ueHTpoM o6c3aho* xo/iohhu. Ocb xe Bps- 
iueHM« poAMKa, nepexsTuasiouierocn no cma- 
tom ctchkg koaohhu m Bunpaa/wiomero ce. 
6yAeT nepeMetMatbcn no napa6o/iMMecKOM 
TpaeKTopMM. KOTopap noK33aHa Ha tom <1>m- 15 
rype nyHKTMpHOM /imhmcm. 3to nponcxoAMT 
M3-33 Toro, hto ycM/iMe. neo6xOAMMoe a/»» bu- 
npsoneHMJi CMHToro ynacTxa o6csahom ko/ioh- 
Hw BcerAd MeHbiue ycM/iM«, neo6xoAMMoro 
A/ia nepBMHHOMAe4>opMaqMMTOM>Ke kohohhu. 20 
Po/imk, nepeKaTbiBaiomMMC» no hccmhtom 
CTenxe o6caAHOM ko/iohhu, nepeMemancb M3 
sndAMHbt 12 H3 aepiuMHy 1 1 ahs paAMa/ibHoro 
na3a. OTOAawraeT xopnyc 1 ycTpowcTaa ot He- 

CMftTOM CTeHKM 8 CTOpOHy CMJ1TOM. BuABMXe- 25 

HMe po/imkob M3 Kopnyca npexpaujaeTCfl 
noc/ie AOCTMxeHMA mmm sepwMH 1 1 Ana paAM- 

3/lbHOfO R333. MaKCMMa/lbHOe paCCTOflHMe. H3 

KOTopoe nepeMemaeTcn pontfx. ounpaB/raio- 
immm CMRTyio CTehixy o6c3ahom ko/iohhu. 6y- 30 
AeT paBHO cyMMe pscctoahmm. Ha xoTopue 
BUABMratOTcn M3 Kopnyca ynoMnHyTUM m npo- 
TMBo/iexaiMMM eMy po/imkm. B c/iy^ae cmatma 
o6caAHort ko/iohhu Ha xaxoM-To ee ywacTxe no 
BceMy nepMMeTpy BunpasneHMe ko/iohhu 6y- 35 
AeT ocyiuecTB/iPTbcn HenocpeACTBenno Bce- 

MM MeTbipbMfl pO/IMKaMM. TdKMM 06p330M. B 

npouecce oahoto o6opoia xopnyca 1 ycrpofi- 
CTea BbinpaB/iaeTCw ynacTOK o6c3ahom ko/ioh- 
hu, paBHbiM no A^MHe cyMMapHOM BbicoTe 40 
Bepxnero m HMKHero p»aob po/imkob. J\ns\ bu- 
npaBneHMn HMKe/iexaujMx cmhtux ynacTKOB 

06C3AH0M KO/IOHHU yCTpOMCTBO A0nyCK3K)T M 

noBTopsiOT onMcaHHbie onepauMM. 

45 

n p m m e p. flonycTMM.o6caAHa» xo/iohhs 

AM3MeTpOM 299 MM (M3pK3 CT3/TM K. T0/11UMH3 

CTeHKM 12 mm) CM»Ta Ha r/iygMHe 3000 m. fl/ia 
Tpy6 TaxoM npoMHOCTM napyxHoe Aaa/ienMe. 
npM KOTopoM HanpflxeHMe b jene Tpy6bi aoctm- 50 
raeT npenena TeicyMecTM. paBno 130 kIc/cm 2 . 

3T0 3H3MMT, STO S\f\% CMHTMfl 06C3AHblX KO/IOHH 

yx333HHOM npoMHOCTM AOCT3TOMHO Hapyxnoe 
AdB/ieHMe nopj?AKa 130 xr c/cm 2 . fl/i« Bunpaa- 
/ieHM« tskmx ko/iohh Tpe6yeTca Taxxe Aaa/ie- 55 
HMe (m/im 6oxoBoe Bunpaa/inioujee ycwnne) a 
npeAe/iax 130 xfc H3 xaacAua xaaApaTHurt 
CdHTMMeTp K0HT3KT3 pa6onero aneMenTa (0 
AaHHOM c/iynae po/imkob ycTpofiCTea co cma- 
TOl* CTeHXOM o6c3ahom ko/iohhu. 



YcTpoiiCTBO cnycxacTcn Ha rny6Mfiy 3000 
m Ha 6ypM/ibHOM Kononne A^aMeTpoM 140 mm 

(MapK3 CT3/1M K. TO/11UMH3 CTeHKM 10 Mm). flpM 

aeAeHHUM Bee 1 nor. m tsxom ko/iohhu paaen 
Pnp = 38,8 xrc/M, npeAe/i TexyMecTM Oj 2 * = 
5000 Krc/CM 2 . 

Bee BceM 6ypM/ibHOM ko/iohhu 6yAeT 

P = 38.8 -3000= 116400 Kf"c 

llpM K03(|)<|)MUMeHTe 33n3C3 npOMHOCTH 

K= 1.3 

n _ Oleic. _ 5000 _ nn - p _ r . 2 
CT A on. j-y = 3846 xf c/cm z 



(1) 



<7h = 



Sce«Mpy6M 



. Sces.Tpy6w = 40.7cm 2 . 

n „ 116400 _ oncn r , 2 
40 7 2860 * r c/cM* . 

MoMeHT conpoTMB/ieHMn xpyveHMio 
. . W 16~ 



„_ d _0,12 _ nfifi 

rfle Dud- cootbstctbchho Hapy^HbiM m 
BHyrpeMMM^ AMaMerpw 6ypnribMoia ko/iohmu, 
m; 



W =l"^Hi ( ,-o.8 6 «). 



= 0.000244 m 1 = 244 cm 3 . 



M3(1) 



3r?ac =r/n P - ol 



2 r~ 

np - ^/ M2 • 



M 



OTxyAa AonycTMMUM momcht, c kotopum 
moxho cxpyMMB3Tb 6ypM/ibHy»o xo/iOHHy Ann 
npMBeAeHMA ee bo apameMMe. 6yAeT 

M = W /l^i r 244 /3846 ^ - 2860 r 
=361 120 xr 3 - cm = 3611 if m. 3 
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TorAa ycunne. Boamncaioinee ot 3Toro mo* 

MeHTa, C0CT3BMT 

2 

rAe Di - HapyxHbiM A^aMeTp Kopnyca yCTpoi*- 
CTBa (voroTdB/iMBaeTcn M3 YBT A^aMeTpoM 
178 mm), m. 

ripn BbtcoTe OAHoro po/iwica 100 mm. A^a- 
Meipe 40 mm w BUABHxeHMM kskaoco po/iMKa 
M3 Kopnyca yCTportCTBa Ha 5 mm nnoma j\h koh- 

T3KT3 Skom. POHMKOB CO CMHTOW CTeHKO* 0&- 

caAHOA KO/iOHHbi 6yAeT naMeHRTbcn ot 1 ao 
145 cm 2 . 

BoKOBoe Bbinpasnniotuee ycn/ine. co3A3- 
BaeMoe ycTpOMCTBOM. paBHO 

Q - Q 

3to ycM/ine no Mepe BbiABHweHwn ponn- 
kob M3 KdHdBKM Kopnyca vctdomctbs 6vneT 
M3MeHATbC» ot 40573 ao 280 kPc/cm 2 , mto 
3H3MMTe/ibH0 npeBoexoA^T ycn/iMe. Heo6xoAM- 
Moe A/in BbinpaaneHnq paccMaTpuBaeMoft 

CMflTOft 06CdAHO^ KOilOHHbl. 



fi-A 




(pup.2 



<X> o p m y n a n3o6peTeHnn 

YCTpOMCTBO A^« BbinpaB/ieHMd o6C3AM0M 

ko/iohhw, BKnionaiOLuee KOpnyc c xoHMMecxM- 
mm npflMOM m o6paTMow HdnpasnnioiUMMH M 
5 Ko/ibueBWM na30M H3 HapyxHOrt nosepxHo- 
ctm, noc/ieAOB3Te/ibHO ycTSHOB/ieHMwe a 
Ko/ibueBOM na3y Kopnyca xo/ibqa c naaaMu Ha 

B33MMHO o6paiueHHbix nOBepXHOCTRX. yCTd- 

HOB/ieHHue na Kopnyce Me)KAy xo/ibuaMw c 

10 B03MOKHOCTbK) BpsmeHMfl pO/lMKM c Bbicryns- 

mm b aepxHefl m HuxHeii H3CTAX. pacnono:«ceH- 

HbIMM B H333X KO/ieU, OT/1MM3K)lUeeCR 

TeM. mto. c ue/ibK> noBbiuieHvin hsagxhoctm 
pa60Tbi ycTpoMCTBa 33 cseT npeAOTBpaiueHnw 

15 erO 33K/1MHMB3HHA B CKBSWMHe npn OAHOBpe- 

MeHHOrt 3KOHOMMM 3HepropecypcoB 33 cneT 
06ecneweHMfl yMeHbiueHmi xpym mero momch- 
T3, Ha napyxHoa noBepxHOCTM xopnyca bu- 
no/iHeHw psAMa/ibHwe na3u, wMeiomwe b 

20 nonepeHHOM ceneHHw xopnyca pasHOMepHO 
M3MeH»»omy»oc« rny6nHy ai« paAua/ibHoro 
nepeMeiueHMfl po/iUKoe. npiineM ponnxn pa3- 
MetueHbt b paAna/ibHux naaax xopnyca c 
B03MOJKHOCTbio paAwanbHoro nepeMeuue- 

25 HMsi. xo/ibua ycTaHoaneHbi c BO3M0)KH0CTbio 

BpaiUeMMP OTHOCMTe/lbHO npOAO/lbHOM OCM 

xopnyca. a w\v\hb na3oa xo/ieu b nonepesHott 
nnocxocTM xopnyca pasna Be/umuHe psAws/ib- 
Horo nepeMemeHna po/imkob. 

30 
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(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[Abstract, 2nd page, 1st column] 

annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



[Abstract, 2nd page, 2nd column] 

where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 

cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 1 3 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 1 1, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf7cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 

= 38.8 kgf/m, the yield stress is o y = 5000 kgf/cm 2 . 
The weight of the entire drillstring will be 

P= 38.8-3000 = 1 16,400 kgf. 

For a safety factor K = 1 .3 

a^ e = ^^°=3846kgf/cm 2 



a„ = 



n q 

w p/pe cross SBCtion 



Spipe cross section — 40.7 cm^ ; 
116400 ooeA| f/ 2 

o n = = 2860 kgf/cm. 

n 40.7 y 

The torsional moment of inertia is 

am ± m s& m0M 

D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 



From(l) 



16 

= 0.000244 m 3 = 244 cm 3 . 



O 2 2 2 . 



,an V 3 



2 2 



■ 

3 

Hence the permissible torque mat can be applied to the drillstring to make it rotate will be 



3846 - 286tf 



= 361 120 kgfcm = 361 1 kgf-m. 



Page 6 



1663180 



1663180 
7 



Then the stress arising from this torque is 



Q = 



M 3611 



= 40573kgf . 



D, 0.089 
2 



where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S CO n between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 




Q 



n 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 



A — A 



[see Russian original for figure] 



Fig. 2 



B—B 



Fig. 3 
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